Ability to capture the warming slowdown
Although the NoInit ensemble-mean is cooler than the observations in 1998 and 2001, it tends to be about 0.05-0.1
• C too warm afterwards (Supplementary Figure 1) . The Init prediction initialized in 1999 (which appears from 2000 on the figure because of the smoothing) tracks very closely the observed anomalies with a sharp warming during the first year followed by a sudden flattening. The predictions initialized earlier also capture the warming slowdown but to a too cold state. The predictions initialized later during the warming slowdown tend not to show any warming and even a cooling for some of them (the ones initialized in 2002, 2003, and 2004) whereas the NoInit ensemble-mean tends to warm up during this same period. 
Earth's heat budget
In the Init experiment, the global net TOA energy approximately equals the global net surface heat flux, indicating a negligible atmospheric heat absorption (Supplementary Figure 2) . It also equals approximately the glocal ocean and sea ice net surface heat flux indicating that most of this energy is absorbed by the ocean-sea ice system. The global average land surface heat flux is negligible compared to the ocean-sea ice one, confirming the negligible heat storage over land. respectively represented the Init and ORAS4 ensemble-mean, with triangles the contribution from the ocean mixed layer, with diamonds the contribution from the 0-724m layer excluding the mixed layer.
During the peak in ORAS4 ocean heat uptake as shown in Figure 2 in the main article (2001) (2002) (2003) , the tendency in ORAS4 ocean heat content tends to be negative in the ocean mixed layer (Supplementary Figure 5a) except in the northern North Atlantic at the location of the deep convection sites where the ocean mixed layer can reach several hundreds of meters. The tendency in ORAS4 ocean heat content in the 0-800m ocean layer excluding the mixed layer (Supplementary Figure 5b) highlights an intense heat uptake in the Tropical Pacific, and to a lower extent, in the Tropical Atlantic, Indian and in the northern North Atlantic. The decomposition into two ocean layers, namely the 0-300m (c,e,g) and 300-800m (d,f,h) layers, reveals a horizontal spatial structure of the ocean heat uptake that barely varies with depth, though the amplitude of the uptake or release tends to decrease with depth. The ORAS4, Ishii and Kimoto and GLORYS2v1 reanalyses point consistently at the Tropical Pacific as the primary contributor to the peak in ocean heat uptake at the onset of the warming pause, and the Tropical Atlantic, North Atlantic, and Tropical Indian Oceans as secondary contributors. The increase in heat uptake in the northern North Atlantic, at the convection sites is consistent with a previous study 2 though the increased heat uptake occurs deeper in the ocean in this study. This increased North Atlantic heat uptake is not captured by the Init retrospective forecasts (Supplementary Figure 6) , most probably due to the strong drift of its Atlantic Meridional Overturning Circulation toward a strength about twice weaker than in ORAS4 which might affect the simulated variability superimposed onto this drift. Indeed, the peak in ocean heat uptake in the North Atlantic (Figure 2g in the main article) is completely missed by EC-Earth, hence an underestimation of the total-column ocean heat uptake ( Figure  2b ) and SST tendency (Figure 1d ). The increase in ocean heat uptake in the tropical band is however much better captured by the Init retrospective forecasts (Supplementary Figure 4c, 6, Figure 2e ,f). The comparison with the global maps of ocean heat uptake simulated in the NoInit sensitivity experiment (Supplementary Figure 7) illustrates the substantial added-value of the initialization in capturing the increased tropical heat uptake at the onset of the global warming slowdown. The ocean heat uptake is much weaker in NoInit than in Init, not only in the tropical band, but also in most basins. Indeed, the regional changes in ocean heat uptake are mainly driven by internal variability which is not phased between the different members of NoInit. The ensemble-mean operator therefore reduces substantially the amplitude of the ocean heat uptake compared to the individual NoInit members or to the observational datasets. The benefits from initialization in capturing the ocean heat uptake are illustrated in Supplementary Figure 8 which shows that the Root Mean Square Error (RMSE) in Init is reduced by about 50% in most regions as compared to NoInit during the onset of the warming pause.
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Only years 1999 to 2003 are considered to compute the RMSE. (a) Ocean mixed layer only, (b) 0-800m ocean layer excluding the mixed layer, (c) 0-300m ocean layer, (d) 300m-800m ocean layer. The ocean heat uptake computed for years 1999 to 2003 corresponds to the [1999-2001]-[1996-1998 ] to [2003-2005]-[2000-2002] differences in ocean heat content.
